Insulin-mediated pseudoacromegaly in a patient with severe insulin resistance: association of defective insulin-stimulated glucose transport with impaired phosphatidylinositol 3-kinase activity in fibroblasts.
The purpose of this study was to clinically and biochemically describe an insulin resistant patient with insulin-mediated pseudoacromegaly and in addition, to examine the molecular cause responsible for the defective insulin-stimulated glucose transport in cultured fibroblasts derived from the patient. The patient was a 64 year old female with severe insulin resistant diabetes mellitus, requiring up to 200 U insulin per day, associated with typical acromegaloid characteristics including increased hand and foot size, macroglossia and development of coarse facial features. Pituitary magnetic resonance imaging as well as multiple GH and IGF-1 measurements were normal. In cultured fibroblasts derived from the patient, (i) insulin-stimulated glucose transport, (ii) the subcellular distribution of GLUT1 glucose transporters, (iii) insulin-stimulated IRS-1-immunoprecipitable phosphatidylinositol (PI) 3-kinase activity, as well as (iv) protein expression of the small GTP-binding protein Rab4 was determined. The results indicate, that insulin's ability to stimulate glucose transport is defective in the patients fibroblasts although the GLUT1 content in the plasma membrane was increased by 34% when compared to control cells. Furthermore, the IRS-1 dependent activation of PI 3-kinase was reduced by 39.6% after incubation with 10 nM insulin for 5 min. Interestingly, immunodetection of the small GTP-binding protein Rab4, which is believed to be involved in the regulation of glucose transporter vesicle targeting to the plasma membrane, revealed a marked reduction of the expression of Rab4 protein in a total membrane fraction by 57.4%. In conclusion, in fibroblasts of a patient with clinical and biochemical evidence of pseudoacromegaly, the defective insulin-stimulated glucose transport was associated with impaired insulin-stimulated PI 3-kinase activity, which may contribute to the severe insulin resistant state of this patient.